Basic research is the basis and source of vitality for independent innovation, and an important way to realize the strategic goal of our national development. By analyzing the important components of input and output of basic research in universities, this paper establishes an evaluation index system, and then makes an empirical study on the efficiency of basic research of universities in 26 provinces and municipalities in China from 2009 to 2016 by using super-efficiency DEA method. The results show: (1) The efficiency of basic research in Chinese universities needs to be improved in general, but in recent years it has been rising steadily with a good development trend.
Introduction
As the source of R&D activities, basic research is the source of new knowledge and new methods, the knowledge base of all technological progress, and an important way to cultivate high-quality innovative talents.
With the deepening of scientific research and the continuous increase of national investment in basic research, efficiency evaluation, as an effective means of scientific research management, becomes more and more important in scientific and technological activities. As an important force in China's basic research, the ability and efficiency of basic research in universities is directly related to the future of basic research and innovation in China. Therefore, it is necessary to analyze the basic research in universities through the efficiency evaluation, and find out the main problems that restrict the development of basic research in Chinese universities, and explore the countermeasures to improve the comprehensive level of basic research in universities.
Index and Model of the Efficiency Evaluation of Basic Research in Universities

Selection of Efficiency Evaluation Index and Source of Data
Based on the spirit of the documents of the State Council and the characteristics of scientific research and basic research in universities [1] [2] [3] , this paper constructs an index system for evaluating the efficiency of basic research in Chinese universities. In terms of input, this paper selects the current year's personnel and expenditure of basic research projects in universities as the human and capital investment indicators of the basic research in university. In terms of output, four indicators are selected: number of academic papers published, number of scientific and technological works published, number of patent applications for inventions and number of postgraduates involved in basic research projects. Among them, the number of graduate students participating in basic research projects is an indicator for cultivating basic research talents through basic research projects. The specific evaluation indicators are shown in Table 1 . Based on the above-mentioned university basic research efficiency index system, the decision-making unit selected in this paper contains 22 provinces and 4 municipalities in China. It should be noted that due to the particularity of administrative positioning of the autonomous region, this paper will not consider this. The sample interval is from 2009 to 2016, and the original data are all from the Compilation of Scientific and Technological Statistics in Colleges and Universities (2010-2017).
Evaluation Method
This paper uses the super-efficient DEA model proposed by Banker and Gifford in 1988 [4] .
Suppose there are n decision units (DMUs), and each decision unit DMUj has m inputs and s outputs. Xj=(x1j,x2j,...,xmj)T >0, yj=(y1j, y2j, ..., ysj)T>0, where xij and yrj are respectively i-th input and r-th output of DMUj (j=1,2,...,n; i=1,2,...,m; r=1,2,...,s). x0=xj0, y0=yj0, 1≤j0≤n. The DEA model of DMUj0 can be expressed as: In the above formula, θ is the effective value of DMUj0. When θ=1, DMUj0 is said to be DEA effective. When θ<1, DMUj0 is said to be DEA invalid.
Efficiency Evaluation of Basic Research in Universities
Index Isotropic Test
Since the use of the DEA method requires that input and output variables should be satisfied: with the increase of input, output will not decrease. Therefore, before using DEA model to measure efficiency, this paper first uses non-parametric Kendall's tau-b correlation coefficient to test the correlation of selected input-output variables. The results show that there is a significant positive correlation between the indicators, that is, the efficiency evaluation index variables selected in this paper meet the requirements. The specific test results are shown in Table 2 : Table 2 . Kendall's tau-b correlation analysis.
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Static Analysis Based on Super Efficiency DEA Model
In order to achieve a full ranking of the efficiency of basic research in universities, this paper uses DEA-SOLVER Pro 5.0 software and input-oriented super-efficiency DEA model to measure and analyze the efficiency of basic research in universities of 26 provinces and cities in China from 2009 to 2016. The results are shown in Table 3 . According to the results of super-efficiency DEA evaluation, in the past eight years, the efficiency of basic research in China universities is generally not high, and the problems of insufficient and unbalanced development of basic research in universities among various provinces and cities are prominent. From the perspective of cross-section data, the average efficiency of basic research in universities was less than 1, the average efficiency has shown a U-shaped trend in the past eight years. Since 2009, the average efficiency has continued to decline, and it has fallen to 0.7 in 2013. There was only one province that achieved effectiveness in 2013 and 2014. Since 2014, the average efficiency value has gradually recovered, especially in the period of 2015-2016, with the number of effective decision-making units reaching a peak of 8 in 2016.
From the perspective of time series data, among 26 provinces and cities, only Jiangsu and Hubei have an average annual efficiency which is higher than 1, and the number of years that achieved effectiveness was five and four respectively in the past eight years. Henan (0.9865) and Fujian (0.9862) followed, and both of them were close to effective. Among the others, there are 11 provinces with an average annual efficiency value below 0.7, and the lowest value is only 0.4968 (Tianjin). In a word, there are obvious differences in the efficiency level of basic research among provinces and cities.
On this basis, 26 provinces and cities are further divided by region, and the statistical calculation results are shown in Table 4 . According to the results, the efficiency of basic research in universities in the eastern region has been higher than that in the central region and the national average level, and the momentum of development is good in recent years. The central region was initially in a relatively backward position, but since 2012, it has shown a rising trend, and the gap between the eastern region and the central region has been narrowing. The efficiency of basic research in universities in the western region was at a high level at the beginning, but different from the eastern and central regions, the performance of the western region is not optimistic in recent years, and had a large gap with other regions in 2016. 
Conclusion
Through the research, the following conclusions can be drawn:
(1) The efficiency of basic research in Chinese universities showed a U-shaped trend during the period of 2009-2016, and the overall level needs to be improved. It indicates that there are still some problems in the management of basic research in Chinese universities such as irrational allocation of resource and low utilization of resource. But in recent years, the development trend of basic research in Chinese universities is well and the efficiency of basic research is rising continuously, and the growth rate is also increasing.
(2) There are significant regional differences in the efficiency of basic research in Chinese universities. The overall efficiency of the eastern region is relatively good, with a sound momentum of development in recent years. However, the western region has gradually lagged behind and has been widened by other regions. It exposes the serious imbalance in the development of basic research among regions in China.
